Evolution of S100A3 and PAD3, two important genes for mammalian hair.
Hair is one of the defining characteristics of mammals. The hair shaft has a two-layer structure comprising the cortex, which is the inner layer and is composed of cortical cells, and the cuticle, which is the outermost layer. S100 calcium-binding protein A3 (S100A3) is expressed at high levels in the human hair cuticle. Arginine 51 of S100A3 protein is citrullinated specifically by peptidylarginine deiminase 3 (PAD3), and this citrullination is related to maturation of the cuticle. However, the detailed evolutionary processes of S100A3 and PAD3 during mammalian evolution are unknown. Here, we show that nonsynonymous changes in S100A3 accelerated in the common ancestral branch of mammals, probably as a result of positive selection that returned after the acquisition of hair cuticle-specific function in mammals. Later, pseudogenisation or nonfunctionalisation of S100A3 and PAD3 occurred in some species, such as the cetaceans. Our results show that positive selection and relaxation of the functional constraints of genes played important roles in the evolution of mammalian hair.